Structural divergence and functional versatility of the rhodopsin superfamily.
Seven-transmembrane-helix retinylidene proteins, which constitute the rhodopsin superfamily, have been discovered in diverse species, including Archaea, Eubacteria, fungi, algae and animals. Some members of this super-family were specialized to function as light-driven proton pumps, light-driven chloride pumps, photoisomerases, or light-gated ion channels, where the photochemical reactions are self-completed without interactions with other proteins. Other members evolved to acquire the ability to modulate soluble cytoplasmic or membrane-embedded signal transducers. During the last decade, high-resolution crystal structures were reported for ten members of the rhodopsin superfamily; viz., four proton pumps, two chloride pumps, two microbial photosensors and two visual pigments. Comparison of these structures provides us with a hint to elucidate the common structural motif that is utilized to stabilize their tertiary structures as well as unique architectures that are relevant to specific functions.